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Abstract 
This paper aims to use quantitative method to analyse the suitability of regional technical innovation and 
further compare its influence to regional economic growth in China. Based on literature review, the 
authors develop an evaluation index system containing four aspects (namely, innovators, innovation 
resources, economic environment and technical environment). By using the Niche-Fitness Model, 31 
Chinese provinces’ regional technical innovation suitability is assessed into a square matrix. Using the 
public data, the regression analysis of technical innovation suitability and economic growth of each 
province is carried out and correlation is found to exist between regional technical innovation suitability 
and regional economic growth: The higher technical innovation suitability, the bigger contribution of 
technical innovation to economic growth.  
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [CEIS 2011] 
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1. Introduction 
Many current results on innovation performance measurement are based on research to a single 
innovation entity, such as to study the generation, development and evolvement of innovation behavior 
from a firm perspective. However innovation in practice is not only the result of a single innovation 
entity, but is also often influenced by the environment where the innovation entity is in. Under such 
circumstances, innovation complexity research challenges more and more the traditional innovation 
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study[1,2]. This paper uses quantitative method to evaluate regional technical innovation suitability, by 
taking into consideration innovation complexity factor. It further analyzes the influence of regional 
technical innovation suitability to regional economic growth in China. 
Current research on innovation complexity system consists of two groups. Some use quantitative 
method to evaluate the innovation system, such as Guan and Liu applied Theil Entropy principle to assess 
the innovation performance of regional innovation system in China, and Newman et al. adopted the 
research method of complexity science to analyze the social network research and collaboration[3]. Others 
work qualitatively on the innovation system, such as Wu did research on the factors and effects of national 
innovation system, and Ren described the sources of complexity of innovation system[4,5].  
Suitability refers to the degree of a trait or function, or a group of variables concerning the mutual 
adaptability of all the factors in an evaluation system with some synthetic and dynamic characteristics. 
The application of suitability is conducive to the gradual externalization and fuzzy quantification of each 
process in an evaluation system, and can provide an effective analysis method to precisely orientate the 
coordination and coupling among different factors. In practical application, many researchers and scholars 
have proposed such concepts as Eco-suitability, Land Suitability and Environment Suitability along with 
corresponding evaluation methods, which have enriched and developed the contents of suitability 
research. Such as, Bydekerke et al. analyzed Land suitability assessment and assessed the suitability of 
land to grow cherimoya in the province of Loja[6]. Hirzel et al. estimated habitat-suitability and compared 
two habitat-suitability assessing methods, the Ecological Niche Factor Analysis (ENFA) and the 
Generalised Linear Model (GLM)[7]. Emmanuel estimated the environmental suitability of five of the 
most commonly used wall materials in Sri Lanka and an Environmental Suitability Index was developed 
based on three parameters: embodied energy, lifecycle costs and re-usability[8]. Joan Marull et al. 
presented the Land Suitability Index, a transparent, modular hierarchical system of cartographic indices 
aimed at delivering Strategic Environmental Assessment of developmental land uses for regional 
planning[9]. After integrating and absorbing the research findings above, the paper assumes that regional 
technical innovation suitability refers to the measurement of the coordinated development relation 
between regional technical innovation and regional economy, technology, and other environment factors, 
and represents the potential and practical level of regional economy, technology as well as other 
environment factors in meeting the requirements of regional technical innovation development. 
2. The Construction of the Index System of  Regional Technical Innovation Suitability Evaluation 
The system suitability is a set of variable for measuring the mutual adaptation of the elements in the 
system, which reflects the degree of synergy among the elements. In the process of the practical 
application and theoretical research, the ecological suitability, urban suitability, environmental suitability 
and other related suitability research have enriched and developed the suitability’s content. According to 
the characteristics of regional technology innovation, the paper concludes that the regional technology 
innovation suitability measures the relationship of coordinated development among the technological 
innovation, regional economic, social and environmental development, reflecting the potential and actual 
level of the regional economic and social environment, and promoting regional technological innovation. 
Based on the literatures about the intensive properties of the regional technological innovation suitability, 
we constructed the index system for regional technical innovation suitability evaluation considering the 
regional economic and technical perspective of the macro environment. The measurement indicators of 
technological innovation are divided into four elements: innovators, innovation resources, economic 
environment and technical environment. 
In order to describe the measurement indicators in empirical study, this paper has selected some 
practical indicators to represent the measurement indicators. And the practical indicators are relative 
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indicators, which consider the relative distribution of innovators and innovation resources, such as the 
practical indicators of enterprise is ratio of regional large-scale industrial enterprises to the total in China 
taking into account the relative distribution of large-scale industrial enterprises, which have a direct 
impact to the relative level of regional innovative activities. Of course, the practical indicators may not be 
able to fully reflect all the information of the measurement indicators, but, to some extent, they can tell 
some basic information of the measurement indicators of the regional technical innovation suitability.   
The characteristics of niche fitness model accord well with the research goal of technical innovation 
suitability. Therefore, the paper has chosen niche fitness model for the evaluation of regional technical 
innovation suitability.   
      We assume there are some regional technical innovations, amounted to m, and 
yij(i=1,2,…,m;j=1,2,…,n) represents the observational value of ith technical innovation regional on the jth 
ecological factor. And we can get the data by the following non-dimensional process:  
     
  y’ij=yij /ymax                        
(1) 
       In equation (1), ymax represents the max value of yij. After non-dimensionalizing, y’ij represents 
technical innovation reality niche site. And we assume yaj is the optimal niche site:  
 
       yaj=max(y’ij)                                                                                                                                           (2)
      The computing model of regional technical innovation suitability value can be designed as: 
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        In equation (3), Pi represents the ith regional technical innovation suitability value, which is greater, 
the higher the fitness of the regional eco-technological innovation, the better for innovative activities of 
new regional group. The symbol of  ri represents the weight of the ecological factor jth , which reflects 
the degree of niche factor impacting regional technical innovation suitability. The parameters of 
)10( ≤≤ εε  are model parameters, whose value can be estimated by defining  Pi=0.5.
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       The value of  ε  can be calculated with formula (4-8). 
       Assuming Yt=(yt1,yt2,…,ytm) is the reality niche site of regional technical innovation, Ya=(ya1,ya2,…,yam)
is the optimal niche site, the evolutionary momentum of regional technical innovation can be calculated 
with formula (9), which reflects the development opportunity of the regional technical innovation system. 
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3. The empirical analyses of the regional technical innovation suitability in China 
We’ve selected 31 provinces as the objects of empirical analysis. There are mainly two sources of data 
in this study. The first one includes statistical yearbooks, such as China Statistical Yearbook (2008), 
China Statistical Yearbook on Science and Technology (2007), etc. The second source includes relevant 
reports from the official website of National Bureau of Statistics of China. The indicators of high-tech 
industrialization and environment of scientific and technological advancement originate from the official 
statistic reports on the website of National Bureau of Statistics; the ratio of R&D institutions to the total 
in China originates from China Statistical Yearbook (2007); other data originate from China Statistical 
Yearbook (2008). 
Firstly, we standardize the primary data of the 31 provinces based on formula (1).  We assumed 
r1=r2=…=rj=1/m. Using the value in the Table 2, we can calculate with formula (2)-(8), and get  ϕ max=0.9999, ϕ min =0.0001, and   ε =0.7171. Following the formula (3) and (9), we get  
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(10)        And we can get the values of regional technical innovation suitability and evolvement 
momentum with formula (10). Provinces with values of suitability over 0.7 fall into the first phalanx; 
those with values between 0.5 and 0.7 fall into the second phalanx; those with values between 0.45 and 
0.5 fall into the third phalanx; and those with values smaller than 0.45fall into the fourth phalanx. Based 
on such a classification, we can get four levels of regional technical innovation suitability in China from 
the highest to the lowest. 
Beijing and Shanghai fall into the first phalanx with the highest technical innovation suitability; 
Tianjin, Guangdong, Jiangsu, Zhejiang, Shandong and Liaoning fall into the second phalanx with 
relatively high technical innovation suitability; Fujian, Hubei, Shanxi, Inner Mongolia, Sichuan, Hebei, 
Jilin, Henan, Chongqing, Hunan, Heilongjiang, Shanxi fall into the third phalanx with relatively low 
technical innovation suitability; and other provinces fall into the fourth phalanx with the lowest technical 
innovation suitability. 
 In terms of the development trend of each province indifferent regions, the values of regional 
technical innovation suitability of Beijing and Shanghai is the biggest, which are followed by those of 
Tianjin, Guangdong, Jiangsu, Zhejiang, Shandong, Liaoning. Anhui, Xinjiang, Jiangxi, etc. have smaller 
values. This indicates that Beijing and Shanghai are more suitable for innovators to carry out innovation 
activities compared to other regions, while the weak suitability in Anhui, Xinjiang, Jiangxi and other 
provinces in the western and central regions in China suggests a greater potential for their development 
and evolvement. This conclusion has been clearly proved in examining the value of evolvement 
momentum of regional technical innovation suitability, in which Anhui, Xinjiang, Jiangxi and other 
provinces in western and central regions have bigger value of evolvement momentum. The Solow–Swan 
growth model is a term used to sum up the contributions of various authors to a model of long-
run economic growth within the framework of neoclassical economics. In Solow's model, new capital is 
more valuable than old (vintage) capital because - since capital is produced based on known technology, 
and technology improves with time - new capital will be more productive than old capital. Both Paul
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Romer and Robert Lucas, Jr. subsequently developed alternatives to Solow's neo-classical growth model. 
Today, economists use Solow's sources-of-growth accounting to estimate the separate effects on 
economic growth of technological change, capital, and labor. Therefore, we use the Solow–Swan growth 
model to evaluate the influence of technical development to economic growth, and assume the production 
function of Gross Regional Product as follow: 
 R=AeµTLαKβ                                                                                                                                                                                                                    (11) 
      Where R represents the total production in an regional, A represents a factor of total productivity,  T is
technical innovation suitability, L is ratio of technical staff amount to the urban enterprises, K is  annual 
total fixed assets investment per capita.µ、α and β separately represent technical-output coefficient, labor 
force-output coefficient and capital-output coefficient, α+β=1.  We can get the value of α and β
with Cobb–Douglas funct
  Defined GQ= Q/( T*Q)，GL= L/( T*Q), GK= K/( T*Q)，we can get GA=GQ-αGL-βGK
using “Complementary method”. E=GQ/GA represents the relative contribution value of technical 
development to economic growth. In the calculation process, the relative value is standardized by the 
formula (1). This study runs with the software “SPSS”,  after standard numerical regression analysis, the 
parameter values are A=0.423，µ=1.01,α=0.698,β=0.302，the production function of the economic 
growth can be shown as follow: 
Δ Δ Δ Δ Δ Δ
 
R=0.423e1.01TL0.698K0.302                                                                                                                     (12)
We calculate the relative contribution values of technical innovation suitability on the economic 
growth with formula (12), which are listed in Table 1.  
Table 1 displays that under the current technical innovation circumstance the technical innovation 
suitability of Beijing contributes most to Beijing’s economic growth, with a value of 0.765. Other cities, 
with technical innovation suitability contributes more than 0.5 to their economic growth, are Liaoning, 
Jiangsu, Shanghai, etc. in total 21 provinces and municipalities. This result fits in practice as for the 
positive application of technical innovation suitability to promote their economic growth in these 
provinces. On the other hand, the technical innovation suitability of Tibet, Hainan, Qinghai and Ningxia 
has little contribution to their economic growth, due to the extensive mode of growth, so that technical 
innovation plays a relatively small role in the economic growth of these regions. 
Table 1. Relative contribution value of  technical innovation suitability on the economic growth 
Rank Province 
Relative
contribution 
value
Rank Province 
Relative
contribution 
value
Rank Province 
Relative
contribution 
value
1 Beijing 0.765 11 Tianjin 0.589 21 Shanxi 0.509 
2 Liaoning 0.657 12 Hebei 0.582 22 Fujian 0.507 
3 Jiangsu 0.647 13 Zhejiang 0.574 23 Guangxi 0.490 
4 Shanghai 0.644 14 Hubei 0.570 24 Guizhou 0.477 
5 Henan 0.642 15 Jilin 0.558 25 Xinjiang 0.465
6 Shandong 0.631 16 Yunnan 0.546 26 Heilongjiang 0.430 
7 Sichuan 0.626 17 Guangdong 0.541 27 Gansu 0.384 
8 Shensi 0.595 18 Jiangxi 0.532 28 Ningxia 0.272 
9 Chongqing 0.594 19 Inner Mongolia 0.528 29 Qinghai 0.228 
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10 Anhui 0.592 20 Hunan 0.514 30 Hainan 0.202 
31 Tibet 0.138 
4. Discussion and conclusion 
Our analysis to the development state of each province in China demonstrates that Beijing and 
Shanghai have the highest technical innovation suitability, which means that these two municipalities are 
more propitious to technical innovation activities of the innovation entities. Provinces like Anhui, 
Xinjiang and Jiangxi have relatively weaker technical innovation suitability, thus more room for 
suitability development. This has been proved by the rather large evolutionary momentum of regional 
technical innovation suitability of these provinces. On the other hand, the comparative analysis to the 
economic development level of each province shows that more developed provinces, such as Shanghai, 
Tianjin, Guangdong, Jiangsu and Zhejiang, have relatively higher technical innovation suitability values. 
Less developed provinces like Xinjiang, Ningxia, Guangxi, Qinghai and Yunnan get low values in 
technical innovation suitability. This phenomenon illustrates that economically developed regions have 
more motivation and capability to perfect and cultivate regional technical innovation environment, and 
the enhancement of technical innovation suitability is a process, which needs time for the accumulation 
and needs economic development as a support. Our analysis shows that regions with higher technical 
innovation suitability, their technical innovation contribute more to their economic growth. This does not 
mean, on the nation-wide ranking, that high technical innovation suitability provinces have absolutely 
high technical innovation contribution. There exists between these two obvious correlation and also some 
difference. For the Chinese provinces and municipalities may mean that not only the construction of 
technical innovation suitability is important, but also taking measures, such as promoting technical 
innovation achievements into production, to enhance the role of technical innovation to regional 
economic growth. 
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